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Appendix 1 -References from Crystal structure database search
The molecule has three longer distances corresponding to protonated oxygen atoms and one shorter distance corresponding to a non-protonated oxygen atom. 4 (1 As(OH) 3 
H 3 AsO
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~ 9 ~ (light blue). All functions but the one for H 3 AsO 4 is offset for clarity. Table S8 : White line maxima for inorganic arsenic species in varied states of protonation. *)The literature value reported for trivalent arsenic were obtained at pH 9, and thus speciation As(OH) 3 /AsO(OH) 2 -is unclear. The results are shown with two decimals in order to underline the constant difference between As(V) and As(III) species of the same degree of protonation (see bottom of table), rather than to claim the absolute values with such high certainity. In the main article it was suggested that the subpeaks at 2564 and 2474 cm -1 were merely a result of an asymmetry in a peak located at 2533 cm -1 or with a weighted center at 2513 cm -1 . If, however, there is physical significance to these sub-peaks, the following more speculative explanation is offered:
As(III) As(V)
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It could be argued that O-D oscillators in molecules interacting with the D-end of HDO molecules should show a different behavior than O-D oscillators in HDO molecules interacting with the H-end. The Lindgren group, developers of double difference IR, proposed that only HDO molecules interacting with the D-end were spectroscopically distinguishable. 94 However, later research has shown that the relationship between the affected number and the hydration number is less straightforward than previously thought, 95 and therefore we lack knowledge about the difference in the spectroscopical behavior of D-donating and H-donating HDO molecules. Assuming that the two subpeaks of the hydroxyl oxygen depend on whether the D-end or H-end of HDO is the one accepting electron density from the hydroxyl oxygen atom, we can discuss which interaction are responsible for each sub peak. These two interactions are located rather close to each other which are in line with the fact that there is no severe separation within the anionic parts of spectra from previous investigations. [94] [95] [96] [97] [98] [99] [100] [101] [102] [103] [104] [105] [106] [107] [108] [109] [110] If the peak locations of these two spectra is compared to the peak location of bulk water at 2509 cm figure S3 that this assignment is also compatible with a possible alternating pattern of increased(+) and decreased(-) bond energy for covalent and electrostatic interactions, measured as dislocation of affected spectrum peaks. This reasoning is in line with the suggested preference of hydration at the hydrogen side of acidic hydroxyl groups, as discussed in the main article.
~ 14 ~
Te O H Figure S7 : Possible occurrence of HDO in the hydration shell of telluric acid. An O-D oscillator can be described to have either higher (+) or lower (-) energy compared to one in bulk solvent and this is measured by the position of its affected spectrum peak relative to the affected spectrum of bulk solvent. If the energy of one covalent or electrostatic interaction is changed, the energy of a neighboring interaction should change in the opposite direction. Oscillator suffixes 1, 2 and 3 are referred to in the text.. 
N=15.2 (N=6)
Figure S8: Affected spectrum of As(OH) 3 (aq) for N=6. The spectrum is modeled from two contributions of Gaussian character. The peak at 2331 cm -1 (orange) is considered to be due to interactions with the hydroxyl hydrogen, while the peak at 2511 is due to interactions with the hydroxyl oxygen. The noisy blue line is an alternative affected spectrum for N=6, shown for comparison. The position of bulk water at 2509 cm -1 is shown as a grey dashed line.
~ 16 ~ Appendix 6 -Distances in homoleptic complexes As(OL) 3 1.72 
